This paper discusses corpus design and building issues when dealing with a complex, multidimensional phenomenon such as determinologisation. Its representation in corpus data imposes an original reflection on the process and on some essential concepts of corpus building. This paper focuses on the necessity of representing the progressive aspects of determinologisation in the corpus, i.e. through levels of specialisation and through time, and the practical issues this raises. At the same time, it shows that a representative corpus of determinologisation in a specific domain (in this case, particle physics) implies clear and objective criteria when it comes to picking individual texts. Four principles are established to this end. The discussion leads to the proposal of a solid text selection procedure, which ensures that the peculiarities of determinologisation in the domain of particle physics are reflected in the corpus.
INTRODUCTION
The increasing use of corpora in linguistics and terminology has made it possible to address various research topics, such as terminological variation (e.g. Freixa 2006; Fernández-Silva 2016; Drouin et al. 2017) , term and relation identification (e.g. Drouin 2003; León-Araúz et al. 2016; Daille 2017) , circulation of terms outside of experts' sphere (e.g. Ungureanu 2006; Nicolae and Delavigne 2013; Condamines and Picton 2014) . Considering the importance of corpora, numerous research papers and textbooks continually address typical issues related to corpus design (e.g. Biber 1993; Meyer and Mackintosh 1996; Kennedy 1998; Pearson 1998; Habert 2000; Ahmad and Rogers 2001; Bowker and Pearson 2002; McEnery and Hardie 2012) . In this view, it is usually argued that the design of a corpus needs to be thought out in accordance with the purpose for which the corpus is built. This means that the material included in the corpus must reflect the complexity of the phenomenon investigated.
In this context, this paper aims to discuss corpus design and building issues when dealing with a complex, multidimensional linguistic phenomenon such as determinologisation, studied from the viewpoint of one domain (particle physics), in French. We argue that the specificities of determinologisation impose an original and renewed reflection about corpus design, especially with regard to the issue of representativeness. The discussion leads to the building of one corpus, which will be referred to as PPC (Particle Physics Corpus).
This paper is structured as follows: Section 2 gives a brief overview of the background of the study for which the PPC is built. In Section 3, we attempt to operationalise the concept of representativeness and present the principles that were developed to this end. Section 4 outlines some concluding remarks and states the challenges that lie ahead for the exploration of the corpus.
BACKGROUND

Analysing determinologisation
Determinologisation can be understood both as the process by which terms move from specialised language (LSP) into everyday language and as its result, i.e. the use of terms in a non-specialised context (Guilbert 1975; Meyer and Mackintosh 2000; Ungureanu 2006 ). In the latter case, it is known that semantic changes are likely to occur, such as the appearance of a shallower meaning, or metaphors, or word play (Meyer and Mackintosh 2000; Renouf 2017) . As for the process, it can be considered as continuous on two levels. First, terms probably do not move into non-specialised language directly. Rather, they might be used in different genres and different levels of LSP communication in the process (Halskov 2005; Condamines and Picton 2014) . Second, terms progressively integrate general language over time (Dury 2008; Renouf 2017) .
In this context, our research aims to gain a broader understanding of determinologisation as a continuous process, one aspect that has received less attention than the use of terms in non-specialised texts. 1 Our purpose is twofold: on the one hand, we aim to identify different factors that cause a term to determinologise, and on the other hand, we seek to better understand the role of the various media through which terms reach general language. In fact, the PPC is the first step of this research project.
Its design results from a thorough analysis of the way in which determinologisation works, the diversity of texts involved in the process, and their representation in textual data.
A textual terminology methodology
This approach is based on the principles of Textual Terminology (e.g. Bourigault and Slodzian 1999; Condamines 2003) , in which the analysis is usually conducted on texts and in collaboration with domain experts. Such importance is given to textual data because "it is in the texts produced or used by a community of experts that most of the knowledge shared by this community is expressed, and thus accessible. Therefore, the analysis must begin there" 2 (Bourigault and Slodzian 1999: 30) . From this viewpoint, specialised texts, usually gathered in corpora, constitute the primary material on which linguistic analyses are carried out, mostly from a tool-based approach. This approach mainly relies on comparable corpora, in which linguistic clues that are associated to the phenomena under study are explored, and the organisation of the data in sub-corpora is determined by the research purpose.
The differences that emerge from sub-corpora comparisons are interpreted in relation to the research purpose, and with the help of domain experts. In reality, since the analyst is usually not an expert of the domain under study, domain experts contribute to the analysis from the corpus compilation to the interpretation and validation of results. The whole analysis is thus a 'co-construction' process (Picton 2011: 137) .
Particle physics as a 'determinologisable' domain
In order to conduct a systematic analysis of determinologisation in a domain, one must first ensure that terms from this domain are likely to integrate general language.
Following Guilbert (1975: 84) , we assume that such terms belong to domains that regularly appear in the media. Many domains could satisfy this condition, but we believe that particle physics is particularly relevant given the rather recent mediatisation of the building and exploitation of the LHC (Large Hadron Collider) as well as the Higgs boson discovery.
REPRESENTING DETERMINOLOGISATION IN CORPUS DATA: FOUR ESSENTIAL PRINCIPLES
In the previous section, we gave a brief overview of the study for which this corpus is built as well as the theoretical and methodological context. We will now explain how the concept of representativeness can be operationalised through a solid compilation method.
It must be pointed out, though, that because this concept has been extensively discussed in numerous research papers, 3 we will not further debate it. Rather, our point is that representativeness is an ideal that should be approached. To do so, we developed a strategic and informed decision-making process, which deals with the necessary heterogeneity of the data. Indeed, representing determinologisation in corpus data implies the inclusion of texts from different levels of specialisation, different genres and different time periods. In addition, our research project being restricted to a specific domain, the presence of relevant terms in the corpus must be ensured. This is achieved through a compilation method that relies on four principles. At this point, let us underline that, although this method is applied to French, it is language independent and can therefore be adapted to any other language. Some choices may differ, especially when it comes to identifying relevant genres, but the basic principles described in this paper remain valid.
From highly specialised language to general language
The first principle relates to the level of specialisation of the texts. All the levels involved in the determinologisation process are to be considered, from highly specialised to general language, and the criteria established to determine these levels are discussed here.
First, it seems obvious that highly specialised language and general language should be included. The former is often represented by texts from what Bowker and Pearson (2002: 28) call an expert-expert level of LSP communication but the latter is a more complex concept (e.g. Ahmad and Rogers 2001: 735) . Besides, because representing general language in a corpus is even more complex, 4 newspaper corpora are often considered to be an adequate operational choice (e.g. Halskov 2005; Dury 2008; Renouf 2017) .
Second, let us consider the other two levels of LSP communication identified by Bowker and Pearson (2002: 28) , which seem to be the most relevant to describe a communication level that is 'in between' (not highly specialised and not general). These are from experts to semi-experts and from experts to non-experts. The difference between semi-experts and non-experts mainly relies on people's knowledge of a subject.
Semi-experts are considered to have some knowledge of a domain, whereas non-experts are considered to have none (or almost none). In reality, the difference might be subtler and more difficult to assert because it depends on the knowledge each individual has of a subject. Considering that the readership of a text might be very diverse, it seems even more difficult to determine the level of (non-)expertise of each individual. Therefore, although this distinction between semi-and non-experts is clear in theory, it does not seem fully operational here. This is why we would rather not distinguish between these two and include them both in the term 'intermediate level of specialisation'.
Texts from these three different levels of specialisation are essential to represent one progressive aspect of determinologisation and at least three sub-corpora should compose the corpus (one for each level identified). Let us now examine which genres are likely to best represent this process for each of these levels.
The importance of text genres
According to Bhatia (2004: 23) , "genre essentially refers to language use in a conventionalized communicative setting in order to give expression to a specific set of communicative goals of a disciplinary or social institution, which give rise to stable structural forms by imposing constraints on the use of lexico-grammatical as well as discoursal resources." Many genres are found in LSP, which can be rather diverse according to both the level of specialisation and the domain (Meyer and Mackintosh 1996: 270) . In our case, though, only the genres that are relevant for our research purposes must be selected, despite their diversity. Their identification relies on three main principles: 1) the genres must be likely to participate in the transfer of terms into general language, 2) they must be consistent with the levels of specialisation identified, and 3) they must be relevant for the domain under investigation.
In the following, and for explanatory purposes, we will first discuss the genres that compose the specialised and the non-specialised parts of the PPC and then those that are included in the intermediate part of the PPC.
First, according to Loffler-Laurian (1983: 10sqq.) and Bowker and Pearson (2002: 28) , specialised articles are particularly relevant to represent highly specialised language. However, since there is a lack of this type of publication in French, doctoral theses were also considered.
Second, following the majority of authors who studied determinologisation from a corpus linguistics viewpoint, we compiled a corpus of general newspaper articles as a way to represent non-specialised language. In addition to the practical reasons discussed in 3.1, this choice implies a deeper conceptual motivation. On the one hand, Meyer and Mackintosh (2000: 112) argue that determinologisation describes the phenomenon that occurs "when a term captures the interest of the general public." It is assumed that this interest is reflected in the topics addressed by the media, hence in the terms they use. On the other hand, it is well known that the media are of great influence in this process (e.g. Cabré 1994: 593; Pearson 1998: 26; Moirand 2007: 20) .
Third, the identification of genres that are relevant for the intermediate part of the corpus requires two additional conditions, which are complementary to the principles stated above. They are mostly based on two studies in which such texts are exploited: Condamines and Picton (2014: 171sqq.) , who compiled a corpus of press releases, and Halskov (2005: 54sqq.) , who used a corpus composed of science popularisation articles and 'newsgroup postings', among other genres. According to these studies, various genres from an intermediate level of specialisation are likely to play a part in the transfer of terms into general language, either directly or in a more indirect way. In this context, we believe that different genres should be included in order to best represent this diversity. Therefore, the first condition is that anyone must be able to find and read the texts; they must not be restricted to a certain community. This will be referred to as the 'availability' condition. The second condition is based on the concept of 'knowledge transfer discourse' 5 (Beacco and Moirand 1995) . According to the authors, many genres participate in transferring knowledge, even when it is not their primary purpose.
Moreover, since knowledge is usually transferred through terms, terms probably appear in these genres, making them particularly relevant for our study. Thus, any genre that is described as a type of knowledge transfer discourse is considered as relevant for the intermediate part of the corpus. These conditions allow us to disregard genres such as textbooks, which seem to be restricted to a rather well delimited speech community.
Genres such as press releases, general reports and science popularisation websites and articles appear to be much more adequate, as we explain below.
First of all, since press releases are by definition intended for journalists (Nicolae and Delavigne 2013: 219) , journalists are likely to reuse the terms they find in press releases (Condamines and Picton 2014: 171sqq.) . In this view, they represent a step in the transfer of terms from LSP to general language, more precisely from experts to journalists, and are thus relevant.
Secondly, we included general reports from several particle physics research laboratories. Annual (or biennial) general reports aim to inform the public about research activities. As such, they are considered as a type of knowledge transfer discourse. Moreover, since these reports are usually freely available online and may be read by anyone, the availability condition is also satisfied.
Lastly, we took into consideration two science popularisation genres. According to Guilbert (1975) , for example, science popularisation and determinologisation are two closely related concepts, though the link between them is not clear. Authors such as Jacobi (1986) or Delavigne (2001) argue that science popularisation is an intermediary between experts and non-experts, with its main purpose being to transmit knowledge (Delavigne 2001: 28) . As such, popularisation genres are particularly relevant.
Moreover, to better represent the diversity of science popularisation media, we included two complementary genres: articles and websites. Indeed, journal articles are likely to treat current topics, such as news or discoveries, whereas websites tend to explain a domain in a more general way.
To sum up, considering the arguments that were advanced in this section, the specialised part of the corpus is composed of specialised articles and theses, the intermediate part includes press releases, general reports, popularisation articles and websites, and the non-specialised part contains general newspaper articles.
Representing both dimensions of progression through a double division into subcorpora
The main challenge of this corpus design lies in finding a way to represent both progressive aspects of determinologisation, through levels of specialisation and through time. Given that our approach relies on a comparable corpus, this third principle is about the organisation of the data in sub-corpora. More precisely, we argue that two types of sub-corpora are necessary to reflect both dimensions of progression.
First dimension of progression: Through levels of specialisation
As we mentioned in Section 3.1, the corpus should consist of at least three sub-corpora, one for each level of specialisation. However, in Section 3.2 we identified different genres that are relevant for these levels and for our research purposes. Therefore, based on the assumption that terms might behave in specific ways according to the genre, considering these genres separately seems more relevant. As a matter of fact, at this point, we do not know if the behaviours that we assume we will observe are related to the genre in which the terms are used, or to determinologisationor both. Nevertheless, some genres should be grouped together, either because of their relative similarity and complementarity (popularisation articles and websites) or because of the practical reasons explained in 3.2 (specialised articles and theses).
Sub-corpus
Level of specialisation As a result, the PPC is composed of five sub-corpora, which represent a way of approaching one continuous aspect of determinologisation, while remaining manageable in relevant corpus analysis tools 6 (see Table 1 ).
Second dimension of progression: Through time
The second dimension of progression is the diachronic dimension. For the data to reflect it, each of the five sub-corpora discussed above is further divided into smaller subcorpora. The period to take into account and its division into shorter periods are discussed in this section.
According to Dury and Picton (2009: 38) , when investigating evolution in recent or recently changing domains, it is probably more interesting to consider shorter periods, mainly because change can occur rather quickly. Picton (2011) calls such approach short-term diachrony. In order to determine these periods, two strategies are usually employed: the division is either arbitrary (e.g. several periods made up of the same number of years) or based on extra-linguistic criteria (Picton 2018: 44) . In this case, we mainly rely on extra-linguistic criteria, which are related to the role of the media in determinologisation, and to the assumption that some important events of the domain might influence the ways in which terms are used in the corpus. Moreover, we assume that the media extensively covered these events, thus contributing to the transfer of terms in general language.
In accordance with the principles of Textual Terminology (Section 2.2), we collaborated with an expert to identify two events: Table 2 .
Progression through time Progression through levels of specialisation Specialised-2003 Specialised-2008 -2011 Specialised-2012 -2016 PR-2003 PR-2008 -2011 PR-2012 -2016 Reports-2003 Reports-2008 -2011 Reports-2012 -2016 SPop-2003 SPop-2008 -2011 SPop-2012 -2016 Press-2003 Press-2008 -2011 Press-2012 -2016 
Ensuring domain relevance through an objective text selection procedure
This fourth principle addresses the issue of how each individual text is selected, which is a more operational viewpoint on corpus compilation. Indeed, not only should the texts be relevant for the determinologisation process (in terms of levels of specialisation, genres and publication dates), but they must be relevant for the domain as well. To this end, we detail a solid text selection procedure for the sub-corpora to remain balanced in terms of content. Paradoxically, this procedure must be flexible enough so that it can be adapted to the necessary heterogeneity of the documents.
For explanatory purposes, we first discuss the sub-corpora containing texts from either a high or intermediate level of specialisation. Second, we argue that this procedure must be refined for the Press sub-corpus.
A balance between keywords and experts
One common method of assessing the relevance of texts when building a corpus is based on a usually quick evaluation of their content. According to Pearson (1998: 54) , this may be achieved "by looking at what a particular text is about (e.g. on the basis of its title, table of contents in the case of a book)" and by "examining the lexical structure of a text and identifying keywords used frequently in the text." To this end, we developed an approach based on specific terms considered as key to the domain.
Collaborating with an expert was necessary to define a sufficient number of keywords (almost) unequivocally referring to the domain, and in particular to the subdomain of the Standard Model of particle physics. 7 She pointed at terms such as Modèle Standard, boson de Higgs, ATLAS, LHC or particule élémentaire, 8 and the texts containing them in titles, tables of contents or even sometimes in the body were retained.
In fact, the expert played a determining role throughout this corpus building process. Not only did she identify the relevant events used for the diachronic division, but she also clarified the complex links between CERN (European Organization for Nuclear Research), the Standard Model, the LHC and the Higgs boson, leading us to find the most relevant sources. Therefore, given that the aforementioned events both happened at CERN and that CERN is located at the Swiss-French border, only French and Swiss sources related to this organisation were included. Thus, all the texts come from:
-Swiss and French universities that provide access to theses in French, -the only French research journal that publishes articles in French, -Swiss and French websites of laboratories undertaking research in particle physics (including CERN), -French science popularisation journals, and -Swiss and French newspapers.
Based on these sources, the overall text selection procedure broadly consisted of 1) listing the individual texts containing at least one of the keywords, 2) discussing and refining the list with the expert, and 3) balancing the size of the diachronic sub-corpora so that they remained comparable. In other words, domain relevance is ensured both by the presence of certain keywords in the texts and by a close collaboration with a domain expert. However, this selection procedure is not adequate for the Press sub-corpus and it must be adapted, as we explain in the next section.
3.4.2. Refining the procedure for the particular case of the Press sub-corpus Although our corpus design includes newspaper articles containing particle physics terms, our research purposes require more varied material. Since determinologised terms can behave in various ways in a non-specialised context, the possibility of finding such behaviours in the corpus must be ensured. To do so, however, the text selection 7 Narrowing down the domain proved necessary given the large number of subdomains comprised in particle physics. 8 Standard Model, Higgs boson, ATLAS, LHC, elementary particle.
procedure cannot rely on the same limited number of keywords as the other four subcorpora. Otherwise, the articles would be very similar in content. More importantly, the different behaviours resulting from determinologisation would likely be missing.
That being said, a random selection does not seem operational either. Indeed, for particle physics terms to be analysed, we need to make sure that they appear in the corpusand that they appear frequently enough. Thus, we propose a hybrid method that guarantees the presence of relevant terms, while ensuring that some occurrences are examples of determinologised terms. Articles are selected based on a large number of terms attested in the other four sub-corpora, which are used as keywords on the platform LexisNexis®. 9 Such a large number of keywords provides more diverse results and avoids the bias of selecting rather similar articles. Furthermore, a large number of keywords also maximises the chances of observing a whole variety of contexts, some of which might be linked to determinologisation. But the selection process must be carried out carefully, by choosing not only articles containing many keywords, but also, and more importantly, articles containing few. Indeed, if only one term appears in an article, for example, this one occurrence could be a metaphor or word play, or even another consequence of determinologisation that we do not know of yet.
In this context, an objective method was developed in order to identify the terms that are attested in the other sub-corpora and that are relevant to retrieve the articles on LexisNexis®. It is illustrated in Figure 1 . 9 It is accessed via a subscription at the University of Geneva. The method broadly consists of 1) a candidate term (CT) extraction and 2) a refinement of the list of CTs through objective filters. The CTs were extracted from the Specialised, PR, Reports and SPop sub-corpora with TermoStat (Drouin 2003) and only those with a specificity score higher or equal to 40 were retained. After removing the duplicates, the list consists of 1015 CTs.
As TermoStat is a hybrid term extraction system (Drouin 2003: 99) vitesse. This step is based on the idea that, although these terms do belong to particle physics, they are likely to be polysemous in newspaper articles. As a result, some of their occurrences may neither designate a concept of particle physics nor convey a determinologised meaning of a particle physics term.
Thus, they appear to be inadequate for the selection procedure discussed here.
d. CTs that are not attested in all of the four sub-corpora, such as superchamp, préon, leptoquark.
The final list is composed of 191 terms. We believe that this procedure allowed us to build a sub-corpus that is relevant for the domaingiven that the articles contain one or more of these termsand that is adequate to explore the consequences of determinologisationgiven that they were anticipated through a balanced text selection.
This last sub-corpus was the final step of the building process discussed in this paper and it completes the whole corpus (see Table 3 ). In this paper, we presented an original reflection on the design of a corpus meant to be representative of the determinologisation process in particle physics. In particular, we discussed some essential issues regarding corpus building and the specific ways they must be addressed given the progressive dimensions involved in this process. From this viewpoint, we mainly discussed how the concept of 'representativeness' can be operationalised through an objective compilation method that relies on four principles:
1. the texts included in the corpus represent the levels of specialisation involved in the determinologisation process (highly specialised, intermediate, nonspecialised); 2. they belong to genres that are likely to take part in this process. This feature was mainly identified based on the concepts of 'availability' and 'knowledge transfer';
3. the progressive aspects of determinologisation are represented by two types of sub-corpora. A division into five sub-corpora reflects progression through levels of specialisation, and each of these sub-corpora is divided into three diachronic sub-corpora, which represent progression through time;
4. the texts are relevant given the domain investigated. A solid and objective text selection procedure was developed to this end.
Our work now focuses on the proper exploration of the corpus. Indeed, such a large number of sub-corpora remains a challenge for any corpus analysis tool and for the analyst. If it is possible to take into account both dimensions involved in determinologisation separately, analysing them simultaneously, as well as their interactions, seems much more challenging. Finding methods that enable us to handle so many sub-corpora is therefore crucial in order to better understand determinologisation.
